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Competence-based vocational education is based on a constructivist learning
paradigm, where the development of students’ personal professional knowledge is
emphasised. However, there is a lack of insight into how students construct their
own professional knowledge and what the content and nature of personal
professional knowledge is. This article elaborates the concept Personal
Professional Theory (PPT): a personal knowledge base in which professional
knowledge and beliefs are internalised. PPTs are built upon a combination of
declarative and procedural knowledge and are stored in the long-term memory.
Furthermore, knowledge in PPTs refers to compiled knowledge which can be
specified and applied to different professional situations. These PPTs develop
through an interrelated process of internalisation and socialisation, in which
students grow into the existing body of shared knowledge and collective norms,
values and beliefs of professionals of an occupational domain. It is concluded that
the elaboration of PPTs can be used to stimulate and monitor personal professional
knowledge development in vocational education, but further research into the
content and nature of PPTs is required.
Keywords: personal professional theories; knowledge and beliefs; declarative and
procedural knowledge; personal knowledge development; internalisation and
socialisation
Knowledge in competence-based vocational education
Vocational education is subject to constant social changes, technical developments
and organisational demands. The increased use of new information and communica-
tion technologies and the changing perspective on employees as flexible and employ-
able professionals (Wagner 1994), have caused many countries to redefine the key
competences that are necessary for adequate professional behaviour (Achtenhagen
and Grubb 2001). In the current knowledge-based societies and labour markets,
professionals not only need specific technical and formal knowledge, but also need
well-developed professional skills and attitudes for lifelong learning (Maes 2004). As
a response to these changing professional demands, a competence-based qualification
structure has been adopted in vocational education, for example in the Netherlands,
Germany, France, Great Britain and Australia (Achtenhagen and Grubb 2001; Billet
*Corresponding author. Email: h.schaap@uu.nl
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2000; de Bruijn 2004; Nijhof and van Esch 2004; Seezink, Poell, and Kirschner
2009; Weigel, Mulder, and Collins 2007).
Competence-based vocational education is based upon a constructivist learning
paradigm and aims to reduce the gap between training programmes in vocational
schools and the needs of the labour market (Rauner 2007; Simons, van der Linden,
and Duffy 2000; Tillema, Kessels, and Meijers 2000). In competence-based voca-
tional education authentic key issues and problems are integrated in the training
programmes, so that students learn how to deal with these problems (Guile and
Griffiths 2003). Competences are conceived as more or less organised wholes of
knowledge, skills and attitudes (Lizzio and Wilson 2004; van der Sanden and
Teurlings 2003) that are required for adequate fulfilment of professional tasks
(Eraut 1994; Hager and Gonczi 1991). The underlying idea is that in competence-
based vocational education students develop competences that are needed in
(future) professions as well as for lifelong learning (Biemans et al. 2004). The
development of professional competences is a main objective of competence-based
vocational education. Learning is viewed as giving meaning to experiences in a
process of continuous progressive recontextualisation (Seezink, Poell, and
Kirschner 2009).
A major problem in competence-based vocational education is, however, that it is
unclear how knowledge is internalised by students in a personal professional knowl-
edge base (van der Sanden and Teurlings 2003). This is problematic, because learning
is not effective when there is no explicit attention to the internalisation of different
types of knowledge with and in personal professional knowledge (Eraut 1994). As
students in vocational education have to internalise various types of knowledge,
explicit attention to the internalisation of knowledge is crucial. For example, a combi-
nation of explicit and codified knowledge as well as situational and episodic knowl-
edge is required for adequate professional performance (Guile and Young 2003).
When learning in the workplace, students adapt and internalise cultural features, such
as norms, values and beliefs of an occupational domain. The transfer and integration
of these shared norms, values and professional beliefs conceived from workplaces to
vocational schools seem to be problematic (Achtenhagen and Grubb 2001; Boreham
2004; Eraut 1994; Poortman 2007).
To generate insight in the internalisation of knowledge in competence-based
vocational education, this article elaborates the concept Personal Professional
Theory (PPT). A PPT is a personal professional knowledge base that serves as
frame of reference in the process of internalising professional knowledge and
beliefs. It is postulated that the development of PPTs means growing into a specific
occupational domain, through the internalisation of shared knowledge and collec-
tive norms, values and beliefs of professionals. The emphasis on the internalisation
of knowledge can be useful for competence-based vocational education, because
students often learn the norms and values of an occupational domain in an implicit
way (Achtenhagen and Grubb 2001). The function of internalisation is twofold:
PPTs develop through a process of internalisation and serve at the same time as
frame of reference in the process of internalising new professional knowledge and
beliefs. In this article the construct PPT will be defined by answering two leading
questions: (1) what is the nature and content of Personal Professional Theories; and
(2) how do Personal Professional Theories develop? The main goal of this article is
to show the value of Personal Professional Theories for competence-based voca-
tional education.
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Students’ Personal Professional Theories
PPTs have two functions, namely as a frame of reference through which professionals
acquire and interpret new knowledge and for directing professional behaviour. The
relation, however, between personal knowledge and professional behaviour is
complex (Argyris and Schön 1978; Beijaard and Verloop 1996; Levin and He 2008).
The content of PPTs consists of a combination of propositional, conceptual knowl-
edge and personal beliefs. This article conceives knowledge, in general, as personal,
which can be used in different situations and which is directly related to the ability to
learn (Becker and Steele 1995). Knowledge in competence-based vocational educa-
tion, then, is conceived as the result of interactions between different individuals in
schools, workplaces and professional organisations (Simons, van der Linden and
Duffy). Knowledge, then, is not seen in an absolute or static form, it: (1) is personal
and subjective; (2) is directly related to the performance and actions of people; and (3)
has personal meaning (Nonaka and Takeuchi 1995). Personal beliefs form a subjective
truth, which is constantly validated by inferring and confronting own beliefs (Drucker
1993). Beliefs are seen as filters through which new knowledge is acquired (Putnam
and Borko 2000).
This article agrees with Pajares (1992), who postulates that knowledge and beliefs
are inextricable related. The symbiotic relation between knowledge and beliefs prima-
rily refers to personal knowledge (Kagan 1990). Because PPTs refer to personal
knowledge construction, they have a broader scope than theories of action as elabo-
rated by Argyris and Schön (1974, 1978). Where a theory of action is defined as ‘a
theory of deliberate human behavior which is for the agent a theory of control but
which also serves to explain or predict his behavior’ (Argyris and Schön 1974, 6), PPTs
refer to the connection and internalisation of various types of knowledge and beliefs
(Cornett, Yeoties, and Terwilliger 1990; Kelchtermans and Vandenberghe 1994). A
theory of action is specific for deliberate human behaviour. The connectedness of prop-
ositional and conceptual knowledge and personal beliefs implies that change in one
aspect of the theory entails changes in the theory elsewhere. A theory, in general, is
‘not necessarily accepted, good or true; it is only a set of interconnected propositions
that have the same referent – the subject of the theory’ (Argyris and Schön, 1974).
This article elaborates five main features of PPTs. Each feature is concerned with
the nature of knowledge and knowledge development. A PPT (1) consists of declara-
tive and procedural knowledge; (2) is stored in the long-term memory; (3) refers to
compiled knowledge and is used in the process of tacit knowing; (4) is based upon
different types of knowledge, such as formal theories, work-process knowledge, prac-
tical knowledge and shared knowledge, norms, values and beliefs of an occupational
domain; and (5) can be specified and applied to different situations. These features are
elaborated in the following five sections.
Declarative and procedural knowledge
PPTs consist of a combination of declarative and procedural knowledge. Declarative
knowledge refers to the factual information that a person knows and can report,
which can be represented as a network of small units of primitive knowledge called
chunks. Procedural knowledge is represented by a large number of productions or
production rules, which are condition–action units that respond to various conditions
for which specific actions are required (Anderson and Schunn 2000). The production
rules are condition-action units, referring to causal relations among two different
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events (an ‘if-then’ strategy). The production rules form together a production
system. Procedural knowledge refers, then, to knowledge that is fundamental for
professional actions, such as knowing which knowledge is important in a certain
situation and how to use it.
Anderson and Schunn (2000) refer to relatively simple and specific cognitive tasks
like using heuristics in simple arithmetic assignments, to illustrate the existence and
function of both declarative and procedural knowledge. However, the problems to which
professionals are confronted are complex and comprehensive in nature (Darling-
Hammond and Sykes 1999). Professionals need to anticipate adequately when facing
occupational core problems, which refer to an authentic problem, where different
perspectives are relevant and where no direct solution is available (Zolingen et al. 1999).
It can therefore be discussed whether procedural knowledge in fuzzy, complex, ambig-
uous and value-laden situations is stored in an identical way as Anderson and Schunn
account for (Winitzky and Kauchak 1995). This may have influence on the nature of
the production systems in PPTs. Due to the complexity of professional tasks and situ-
ations the production systems in PPTs can be (1) general or specific; and (2) complex
and simple in nature, depending on the nature of certain tasks or situations. It is noticeable
that the nature of professional tasks (i.e. complexity or specificity) also depends on the
developed PPT and the experiences and perceptions of a professional.
Long-term memory
This article postulates that PPTs are stored into the long-term memory, because the
knowledge in PPTs is situated in different internal representations or schemes. It is
assumed that professionals store their knowledge in a schematic way; they construct
internal representations of what they know (Meijer 1999). These schemes can be
constructed either distributed or parallel to each other (Hinton and Anderson 1981).
From research into the human cognitive architecture it is known that both long-term
memory and working memory are integrally related in storing knowledge. Long-term
memory incorporates a massive knowledge base that is central to all of our cogni-
tively-based activities, while working memory is where cognitive processing occurs
(Kirschner, Sweller, and Clark, 2006; Meijer 1999). The knowledge in long-term
memory is permanently incorporated in the mind of a person (Anderson 1980). The
nature of knowledge in long-term memory is organised, stable and meaningful
(Mayer 1981).
In the process of storing new information, the knowledge in working memory
remains temporarily active (Atkinson and Shiffrin 1968; Baddely and Hitch 1974).
When professionals are confronted with complex occupational problems, they have to
‘call up’ relevant elements from their long-term memory into their working memory,
in order to establish a way for adequate performance. Professionals then, select and
use appropriate facts (declarative knowledge) and corresponding procedures (proce-
dural knowledge), which are stored in their PPTs and thus in the long-term memory.
Formal knowledge, practical knowledge and work-process knowledge
The knowledge base of a person is made up of different types of knowledge (De
Jong and Ferguson-Hessler 1996). This article conceives formal-, practical- and
work-process knowledge as relevant types of knowledge in the specific context of
vocational education and occupational learning (Griffiths and Guile 2003).
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Formal knowledge is conceived as the fundamental basis of every profession;
occupations are based on systematic knowledge, acquired through formal training and
experiences (Wilensky 1964). De Jong and Ferguson-Hessler (1996) refer to concep-
tual knowledge as static knowledge about facts, concept and principles that can be
applied in a specific domain. Formal knowledge is highly explicit, objective and can
be expressed in formal and systematic language and can be stored in complex datasets,
articles, handbooks and specific instructions (Nonaka and Takeuchi 1995). This
implies that formal knowledge is transferable between different actors and entities.
Formal knowledge is therefore conceived as explicit, coherent and systematic knowl-
edge (Eraut 1994).
One of the major ways of knowing in the changing landscape of professional work
is work-process knowledge which is generally defined as a combination of practical
and formal or propositional knowledge (Boreham 2002; Rauner 2007). Work-process
knowledge is conceived as an integral and comprehensive concept, which is
conducted from work processes in organisations on the one hand, and from direct
experience of the work itself on the other (Griffiths and Guile 2003). In this view,
work-process knowledge should assist learners in addressing complex issues they
confront in the professional workplace. Subsequently, rather than ‘offering learners
“inert” knowledge which does not assist learners in addressing the complex issues
they confront in the workplace it is important to assist learners in developing ways of
knowing which are integral to work activity’ (Griffiths and Guile, 2003, 62). Addi-
tionally, Boreham (2004) refers to work-process knowledge as knowledge about the
organisational environment and the professional work context and work procedures.
Work-process knowledge: (1) implies understanding the work process in the organi-
sation as a whole, it is a system-level understanding of the organisation; (2) is active
knowledge, which is used directly in professional actions; (3) is constructed during
professional activities, in for example problem-solving situations; and (4) is a synthe-
sis of theoretical (i.e. codified) and experiential (i.e. episodic) knowledge. Rauner
(2007) refers to work-process knowledge as directly needed in the work process,
acquired in the work process itself and pointed to a complete work process. Work-
process knowledge, then, is a combination of practical and formal knowledge.
Practical knowledge is a comprehensive concept which is used in different profes-
sional domains and research paradigms, for example in the domain of vocational
education (Rauner 2007) and in the domain of teacher education and research
(Beijaard and Verloop 1996; Munby, Russell, and Martin 2001; Verloop, van Driel,
and Meijer 2001). In the domain of teacher education and research, practical knowl-
edge is generally defined as all professional related insights that are potentially rele-
vant to teachers’ activities (Verloop, van Driel, and Meijer 2001). Practical knowledge
is defined as a combination of declarative and procedural knowledge and beliefs,
including norms and values (Beijaard and Verloop 1996). However, in teacher educa-
tion, practical knowledge is operationalised in various ways, depending on the
research purpose (Beijaard and Verloop 1996). Meijer, Verloop and Beijaard (2002)
for example refer to teachers’ practical knowledge as personal, contextual and tacit
knowledge, which is based upon experiences and which underlies teachers’ actions.
Moreover, they state that dynamic and performance-related interactive cognitions are
part of practical knowledge. Interactive cognitions, as situated between knowledge
and beliefs, and concrete behaviour, are constructed during professional actions and
are located in the working memory. In the domain of vocational education, practical
knowledge is defined as subjective and tacit knowledge, embedded in the logic of
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practice (Rauner 2007). Practical knowledge exists in interaction with objects,
persons, procedures or other artefacts. Besides a sense of interpretive understanding
and methodological knowledge, practical knowledge comprises motivational or
emotional knowledge as well (Rauner).
This article postulates that interactive cognitions are not part of PPTs, because of
the temporary and dynamic nature of interactive cognitions. PPTs are stable in nature
and refer to personal professional knowledge, which is fundamental for professional
actions, and is stored in the long-term memory. It is particularly the knowledge in the
working memory which refers to interactive cognitions (Meijer, Verloop, and Beijaard
2002). Indeed, interactive cognitions are important in the actual performance of
professionals (Baddely and Hitch 1974), while the knowledge in PPTs can be speci-
fied and applied to different professional situations. That implies that PPTs can be
interpreted independently from specific situations.
Formal knowledge, practical knowledge and work-process knowledge, in their
relatedness and their tacit and dynamic nature, show their value as sources for
personal professional knowledge development. Because PPTs consist of internalised
knowledge, no distinction can be made between different types of knowledge, such as
formal knowledge, practical knowledge and work-process knowledge. This article
therefore postulates a somewhat different perspective on personal knowledge devel-
opment than the one that for example Eraut (1994) and de Jong and Ferguson-Hessler
(1996) have developed: personal professional knowledge in PPTs cannot be separated
into different types of knowledge. In the process of internalisation, different types of
knowledge are assimilated or accomodated into knowledge structures (Piaget 1950).
It is the internalisation of different types of knowledge that is a crucial aspect of
personal professional knowledge development. Formal knowledge, work-process
knowledge and practical knowledge, in their complexity and interrelatedness, are
sources for personal professional knowledge development. Nevertheless, it is indeed
possible to describe qualities of personal professional knowledge, because the
qualities of knowledge are independent from the types of knowledge (de Jong and
Ferguson-Hessler 1996). Qualities of knowledge refer to properties of knowledge.
PPTs can thus only be described by identifying relevant qualities of personal profes-
sional knowledge.
Knowledge compilation, tacit knowledge and tacit knowing
The personal professional knowledge in PPTs refers to compiled knowledge. Knowl-
edge compilation is a process in which the nature of knowledge changes over time,
when the amount of experience increases, knowledge becomes stored in large compo-
nents that already entail other concepts and relations between these concepts (Anderson
1980; Meijer 1999). Knowledge compilation views personal professional knowledge
as a hierarchical structure in which knowledge is layered and related to core concepts.
It is assumed that professionals, with frequent experiences, can respond quickly and
efficiently to complex situations and tasks. Winitzky and Kauchak (1995) found that
the structural knowledge base of pre-service teachers, measured with open-ended
concept maps, became smaller and simpler over time. They state that because ‘subjects
were engaged in integrating declarative with procedural knowledge, the maps reflected
this on-going process of knowledge compilation and teachers no longer needed to hold
this information in working memory, and it ceased to appear on their maps’ (Winitzky
and Kauchak 1995, 222). Because the teachers have combined their productions into
D
o
w
n
lo
ad
ed
 B
y:
 [
Sc
ha
ap
, 
H.
] 
At
: 
12
:2
6 
7 
De
ce
mb
er
 2
00
9
Journal of Vocational Education and Training  487
few, more effective large knowledge concepts, they required fewer items on their maps
to represent what they knew how to do.
It is often assumed that increasing expertise and experiences are inherent with the
development of tacit knowledge. Tacit knowledge refers to actual knowledge which
is embedded into knowledge-in-action of professionals (Schön 1983; de Jong and
Ferguson-Hessler 1996). Polanyi (1958) postulates that people know more than they
can tell and explicate. It can then be questioned whether the amount of tacit knowledge
increases when a person becomes experienced. The ability to verbalise personal
professional knowledge decreases with increasing experience and skill development
(Berliner 1995). On the other hand, experts or specialists on a specific task or domain
can have more systematised and well-founded PPTs than novices or non-specialists
(van der Krogt and Vermulst 2000): they ‘do not say that novices do not use these
theories, but that these theories can be assumed to be less explicit, less coherent, less
well-founded and less focussed on their specific place in the occupational system’ (van
der Krogt and Vermulst 2000, 125). Experts work on the basis of relatively elaborated
PPTs while novices are less likely to have such crystallised views on their professional
activities. Experts are unaware of the fact they possess certain personal knowledge.
However, experienced professionals can explicate their knowledge when a situation
requires it or when adequate stimuli are used (Schön 1983; Boshuizen and Schmidt
1992). This seems contradictory: personal professional knowledge becomes more tacit
when a professional becomes more experienced, while professionals can explicate and
articulate their personal professional knowledge when adequate stimuli are used.
However, a distinction can be made here between tacit knowledge and tacit know-
ing. Tacit knowing refers to an active process in which knowledge is constructed in
action itself, while tacit knowledge refers to actual knowledge which is embedded into
knowledge-in-action of professionals. In tacit knowing, two terms are always embed-
ded and combined: the proximal and the distal (Polanyi 1983). Proximal refers to
knowledge that one may not be able to tell, because it refers to personal feelings, while
distal refers to phenomena which are outside a person. What a person can say is a
distal term, what a person experience (i.e. physically feel) is a proximal term. When
the attention of a person shifts from proximal to distal terms, the meaning of a situa-
tion or object changes: there is a semantic difference between thinking and explicat-
ing. Polanyi refers to the semantic aspect of tacit knowing as the process in which
meaning occurs in interaction between people and objects in a situation. Tacit know-
ing, seen as a meaningful relationship between a distal and a proximal term, therefore
is the understanding of an entity in the direct environment of a person.
This article postulates that PPTs refer to compiled knowledge. The process of
knowledge compilation is different than the development of tacit knowledge,
because compiled knowledge can be made visible, but in a different manner: fewer
but more relevant concepts are used to describe structural knowledge, while these
concepts at the same time comprise more knowledge and knowledge structures. For
the development of PPTs this implies that the nature of personal professional knowl-
edge change when a person becomes more experienced. Tacit knowing is referred to
the knowledge that is constructed in the actual performance and actions of profes-
sionals. An aspect of tacit knowing is then the integration of declarative and proce-
dural knowledge. PPTs, thus, do not primarily refer to tacit knowing since tacit
knowing refers to an active and continue constructive process, which exists in
actions itself, while PPTs are the personal knowledge base which forms the basis for
professional actions.
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Situated cognition
Situated cognition refers to knowledge as a product of the activities and situations in
which it is produced (Brown, Collins, and Duguid 1989; Lave and Wenger 1991).
Knowledge, then, is always situated and under construction: it progressively develops
through new situations (Meijer 1999). Subsequently, the relation between knowledge
and a certain situation is reciprocal, because knowledge is inherently built up to situ-
ations and simultaneously when knowledge is used in a situation, the understanding
of a situation changes. There is, however, discussion concerning the extent in which
knowledge can be seen as independent from a situation. Brown, Collins and Duguid
(1989) have postulated that knowledge that is seen independently from a situation can
be inappropriate or even invalid, while Anderson, Reder and Simon (1996), and Schön
(1983) have stated that knowledge can be both partly context-dependent and partly
context-independent.
PPTs consist of personal professional knowledge that can be applied in different
situations. In this respect this article agrees with Anderson, Reder and Simon (1996)
and Schön (1983): knowledge can also be interpreted and stored independently from
specific situations. In other words: PPTs are transferable between different situations,
while situated knowledge refers to contextualised knowledge (van Oers 1998). A PPT
can indeed be specified and applied to different situations. The extent to which the
knowledge in a PPT and the integration between declarative and procedural knowl-
edge match with the situation determines to a large extent the quality of a PPT at a
certain moment. Also, the specific context and the complexity of the tasks determine
the extent is which personal professional knowledge comes into a situation and how
new knowledge can be derived from a specific situation.
In the next section, the development of PPTs will be clarified by using two
perspectives: (1) a sociological perspective on knowledge development, which refers
to the interrelated process of internalisation and socialisation; and (2) a cognitive
psychological perspective, in which the development of declarative and procedural
knowledge is announced.
Development of Personal Professional Theories
Internalisation and socialisation
The development of PPTs, as discussed in the previous sections, implies that shared
knowledge and collective norms, values and beliefs of a professional domain are inter-
nalised into an individual’s PPT through a process of socialisation from the domain’s
Collective Professional Theory (CPT). A CPT consists of shared knowledge and collec-
tive norms, values and beliefs of professionals working in a certain occupational domain
(de Bruijn and Nieuwenhuis 1994; Wilensky 1964) and distinguishes one occupational
domain from another (Guile and Griffiths 2003; Shulman 2006; Wilensky 1964). A
CPT reflects a certain degree of consensus among the members of a community of
professionals (de Bruijn and Nieuwenhuis; Wilensky 1964) achieved through a collec-
tive process of negotiation of meaning (Wenger 1998). It has become widely accepted
that knowledge, norms, values and beliefs are shared by a community of practitioners
at a certain time and place, and thus are socially situated constructs. However, this
combination of different aspects in a CPT can only be formulated in a relative way.
Within the CPT of a specific domain there is the possibility of several schools of thought.
These different schools of thought, which are appropriate in the same occupational
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domain, can occur between different organisations or different regions (Wenger 1998).
For example, distinctions between firm-based practices are more significant as the
distinction between different occupations (Lave and Wenger 1991).
Without undermining the dynamic nature of professions – and therefore the CPT
of an occupational domain – this article assumes that CPTs exist with a shared under-
standing of knowledge, norms, values and beliefs referring to professional behaviour
collectively perceived as adequate. The CPT of a specific occupational domain
explains why there are similarities between the PPTs of professionals working in the
same occupational domain. However, PPTs are, because of their personal nature, at
the same time personally coloured and subjective. Socialisation refers to the process
of growing into the CPT; the relevant professional norms, values and beliefs are trans-
lated and internalised into PPTs. Becoming a professional means adapting and inter-
nalising the shared knowledge and collective norms, values and beliefs of a CPT (Lave
and Wenger 1991; Wenger 1998). This process results in a professional theory of one’s
own – the PPT – which consists of a personal interpretation of these aspects of a CPT.
Internalisation is elaborated in different streams, such as the development of
psychological functions during child development (Vygotsky 1978) and knowledge
development within creative and innovative organisations (Nonaka and Takeuchi
1995). Both theories are used to clarify the process of internalisation of knowledge in
PPTs. From the perspective of child development, internalisation is conceived as a
process in which an external operation is internally reconstructed (Vygotsky). The
process of internalisation consists of a series of three transformations: (1) an external
activity is reconstructed and begins to occur internally; (2) an interpersonal process is
transformed into an intrapersonal process; and (3) the transformation of an interper-
sonal process into an intrapersonal process is the result of a long series of development
activities. According to Vygotsky, internalisation is a process in which the meanings
and functions of a certain task or gesture are created at first by an objective situation
in which the child has only an object-oriented movement and in which a child has to
solve a certain problem solely. Vygotsky postulated that the child needs another
person, like a mother or a peer, to successfully attempt the task or gesture. Then, the
meaning and functions of the task or gesture are not created in an objective situation
in which the child has an object-centered focus: the meaning and functions are then
created in interaction by and with the people who surround the child.
From the perspective of knowledge development in organisations, internalisation
is positioned in a model of four types of knowledge conversion and accumulation:
socialisation, externalisation, combination and internalisation (Nonaka and Takeuchi
1995). In this model, personal and subjective knowledge is confronted and
combined with formal and explicit knowledge in order to create new knowledge.
Internalisation is, in this context, conceived as an individual strategy to broaden,
extend and reframe personal professional knowledge. According to these authors,
internalisation is a process in which explicit knowledge becomes personal and
subjective knowledge. Personal professional knowledge development takes place
when experiences through socialisation, externalisation and combination become
personal in the form of mental schemes. Nonaka and Takeuchi postulate that both
mental and physical experiences are important in the process of internalisation,
because then professionals are stimulated to actively use their existing mental
schemes in new situations and different contexts.
This article postulates that internalisation is an important psychological process in
the development of PPTs. In the context of the development of PPTs, internalisation
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refers to the process of embodying various types of knowledge in PPTs. Internalisa-
tion is an active, continuous and dynamic process in which people are stimulated to
broaden, extent or reframe their PPTs.
Development of declarative and procedural knowledge
The development of PPTs constitutes a dynamic action-feedback-revision process, in
which professionals take some actions, observe its feedback and refine subsequent
actions (Anderson 1980; Winitzky and Kauchak 1995). This development process
starts when a certain stimulus (e.g. a complex problem) activates perceived relevant
declarative and procedural knowledge of the PPT, which are stored in the long-term
memory (Fitts and Posner 1967). Anderson and Schunn (2000) refer to this process as
firing: production rules ‘fire’ in response to a certain task. Perceived relevant informa-
tion is then brought into the working memory in which discrepancies between declar-
ative knowledge, procedural knowledge and the actual situation will be detected and
reduced.
Goal structures play an important role in the development of procedural knowl-
edge because they determine the overall organisation and structure of cognitions,
whereby each task can be decomposed into sub-goals (Anderson and Schunn 2000).
According to Anderson and Schunn, sub-goals impose ‘a strong order on the way in
which information is accessed and skills are applied’ (Anderson and Schunn 2000, 5).
The existence of sub-goals implies that a professional situation activates specific
purposeful behaviour, which relates to specific sub-goals. This process of relating
existing knowledge structures to sub-goals produces temporary declarative knowledge
and takes place in the working memory. When a relevant production system is
retrieved or actually developed, the developed declarative knowledge is integrated in
a comprehensive composition of procedural knowledge: the production system.
When carrying out a professional task, professionals select the most adequate
productions and relate the selected productions with others into a set of procedural
knowledge. Each production will be evaluated and stored in the working memory. The
knowledge, which is ‘called up’ from the long-term memory, is used by the profes-
sional. Note here that the way how PPTs are used in professional situations depends
on several factors. During the process of retrieving declarative and procedural knowl-
edge as well as the actual performance and actions of the professionals, knowledge
development takes place (Anderson and Schunn 2000; Fitts and Posner 1967). The
relevant declarative knowledge and the developed procedural knowledge, which can
be retrieved from the particular task, are then stored in the long-term memory. The
transfer of knowledge from working memory to long-term memory after complex
actions or performances, results in a change in a PPT.
Conclusion and discussion
This article elaborated the PPTs as a relevant concept for emphasising the role of
professional knowledge in competence-based vocational education. In this article we
have substantiated that PPTs (1) consist of declarative and procedural knowledge;
(2) are stored in the long-term memory; (3) refer to compiled knowledge; (4) are
built upon different types of knowledge, such as formal theories, work-process
knowledge, practical knowledge and shared knowledge, collective norms, values and
beliefs of an occupational domain; and (5) can be specified and applied to different
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professional situations. The development of PPTs refers to a process in which
elements of a CPT – shared knowledge and collective norms, values and beliefs –
are internalised. This implies that PPTs are always personal and subjective.
The elaboration of PPTs can be used to analyse the development of students’
personal professional knowledge during education, training and/or internships. During
an internship it is for example expected that students adapt and internalise cultural
features of a particular occupational domain (Billet 2001; Illeris 2003). The internali-
sation of these shared norms, values and professional beliefs conceived in a PPT can
be supported by making PPTs of students explicit and through stimulating reflection
on personal professional knowledge growth. By close monitoring of the development
of PPTs teachers and trainers can gain insight in the internalisation of knowledge by
individual students. This is a formative application function of PPTs (Huijts, de Bruijn
and Schaap, accepted).
For a formative application function of PPTs, a valid and reliable measurement
and assessment procedure needs to be developed (Biemans et al. 2004; Tillema,
Kessels, and Meijers 2000). The personal nature of PPTs has serious implications for
the development of assessment procedures and instruments. For a complete measure-
ment and assessment of PPTs, a multi-method approach where several methods are
used and triangulated is required (Meijer, Verloop, and Beijaard 2002). Examples of
different suitable methods are concept maps, stimulated recall interviews, interviews
(Beijaard and Verloop 1996; Meijer 1999) and narrative self-descriptions (Kelchter-
mans and Vandenberghe 1994). To validly assess whether PPTs are well developed
and representative for a professional in a certain occupational domain it might be
useful to involve experts, which can be for example experienced teachers, trainers
from the field or practitioners, in the assessment procedure.
The elaboration of the construct PPT raises the question when PPTs show quality
and relevance. A study of Huijts, de Bruijn and Schaap (accepted) shows that richer
PPTs are more relevant for the occupational domain. However, determining the qual-
ity of PPTs is a complex process. Firstly, it is still unknown which qualities can be
used to determine the quality of PPTs. Previous research shows a diffuse field of qual-
ities of knowledge. For example, De Jong and Ferguson-Hessler (1996) postulated
that five qualities can be used to determine the overall quality of personal knowledge,
namely: level, structure, automation, modality and generality. Another example can be
found in the work of Zanting, Verloop and Vermunt (2003), who stated that knowl-
edge of teachers can be separated into (1) an absolute versus a situational dimension
(knowledge can be described with or without an indication of its situational character);
and (2) a descriptive versus an analytical dimension (i.e. facts versus underlying
reasons and motives). Secondly, another way to determine the quality of PPTs is the
elaboration of differences and similarities between a PPT and a CPT. It can be stated
that the more similarities a PPT shows, the more quality a PPT has for the particular
occupational domain (Huijts, de Bruijn and Schaap, accepted; Verloop, van Driel, and
Meijer 2001). As the distinction between a personal knowledge base and a collective
knowledge base is arbitrary (Krause 1986; Meijer 1999), this raises theoretical and
methodological questions like: is it possible to generate a complete picture of a CPT?
Which methods can be used to generate a CPT? How to deal with different schools of
thought in a domain? When a PPT shows similarities with a CPT, is the PPT then
indeed adequate for a specific task or situation? All in all, it seems either too complex
to pay explicit attention to both the quality for a certain occupational domain as well
as that for a particular professional situation.
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A constructivist perspective on learning and knowledge development increases the
need for insight in personal professional knowledge development in competence-based
vocational education. This article postulates that becoming a professional means
constructing a PPT, in which different types of knowledge (such as formal knowledge,
practical knowledge and work-process knowledge) and shared knowledge, norms,
values and beliefs of a CPT are internalised. For further research it is recommended
to develop valid and reliable methods that can be used to unravel and assess the devel-
opment and qualities of students’ PPTs in competence-based vocational education.
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